We present approach and results of an angular streaking experiment with the attoclock method that exhibit a tunneling time in strong-field ionization of Helium. The results are compared with competing theories of tunneling time and show that the only theories that are compatible with the experimental results are the Larmor time and a distribution of tunneling times with a long tail constructed using a Feynman Path Integral formulation. We find that the latter matches the experimental data the best. Our results have strong implications on investigations of the electron dynamics in attosecond science since a significant uncertainty must be taken into account about when the electron hole dynamics begin to evolve.
Introduction
The attoclock method is a powerful tool on the basis of photoelectron momentum distributions for measuring the timing of ionization processes on the attosecond scale [1] . It was successfully applied to resolve fundamental questions concerning the natural coordinates geometry in tunnel ionization [2] and the timing of double ionization of argon [3] . The attoclock technique is based on the angular streaking of the photoelectron that was released from the atom by strong-field ionization and the mapping of time onto the streaking angle [4] . The angular dependence of the photoelectron momentum distribution contains the timing of the ionization process via an offset of the angular distribution maximum from the theoretically predicted value assuming instantaneous tunneling.
All previous attoclock measurements have been performed with a cold target recoil ion momentum spectrometer (COLTRIMS) [5] . Here, we present the transfer of the attoclock technique to a velocity map imaging setup (VMIS) [6] in combination with tomographic reconstruction [7, 8] . This approach allows measurements with a superior momentum resolution and fast acquisition time. It enables us to resolve a real tunneling time that was confirmed by accurate measurements with COLTRIMS.
Experimental approach
A VMIS with the gas nozzle integrated into the repeller plate was used for the measurements. This configuration allows one to achieve target gas densities that are significantly higher compared to setups employing cold atomic beams [9] , leading to higher statistics and smaller error bars compared to previous measurements. Helium was leaked into the ultra high vacuum chamber and tunnel ionized by an elliptically polarized sub-10fs few-cycle pulse with a central wavelength of 735 nm and an ellipticity of 0.87. A VMIS is capable of imaging only two-dimensional projections of the photoelectron momentum distributions. It is therefore necessary to obtain the third dimension with a tomographic reconstruction. For tomographic reconstruction, two-dimensional momentum space electron images are recorded in steps of two degrees covering a range of 180 degrees. The ellipticity of the laser polarization as required for the attoclock technique was controlled by a quarter-wave plate. The polarization ellipse was rotated by a subsequent broadband half-wave plate. The three-dimensional momentum distribution and thus the electron momentum distribution in the polarization plane is retrieved by tomographic reconstruction with a filtered backprojection algorithm; a fast, efficient and widely used algorithm [10] . The measurements were performed in an intensity range from 0.7-5.6×10 14 W/cm 2 . Accurate measurements with the COLTRIMS in the intensity range from 4.5-7.6×10 14 W/cm 2 were carried out for two purposes: the confirmation of the results from the VMIS and to cover a wider range in intensity.
Results and Conclusions
The results show a clear angular offset with respect to the prediction of the model assuming instantaneous tunneling. The model that was used is referred as tunnel ionization in parabolic coordinates with induced dipole and Stark shift (TIPIS) [2] . Comparison with various theoretical models shows that the only common theories of tunneling that are compatible with the data are the Larmor time and a distribution of tunneling times constructed using a Feynman Path Integral (FPI) formulation. The model that matches the data the best is the FPI formulation. This agreement provides evidence for a probabilistic distribution of a real tunneling time. Since tunneling of electrons is a concept that is widely used in physics, chemistry and biology, our result has implications on a wide range of processes in atomic and molecular systems. In particular, many experiments in attosecond science implicitly or explicitly assuming a deterministic or even instantaneous tunneling time will be affected strongly by the outcome of our studies. In future, our experiments will be extended to a variety of more complex systems. Fig. 1 (a) 
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